For a consumer, one of the first characters for evaluation of wine is its scent. A pleasant aroma of wine associated with the subsequent taste experience can be remembered by the consumer for a long time and appreciated appropriately. For this reason, the aromatic properties of wine are very important to both consumers and producers. The question, however, is to assess the evaluation of wine sensory evaluation based on a rapidly developing chemical analysis without the use of a panel of evaluators. This study has dealt with the problem of the correlation of sensory evaluation of wine with the total content of higher alcohols and esters in wine prepared from the same wine varieties (Rheinriesling and Chardonnay) on the same vineyard under the same climatic conditions and processed using the same production technology in the years 2008 -2012. The total content of higher alcohols and esters was determined by gas chromatography with a mass spectrometer (GC/MS). The correlation between the sensory evaluation and the total content of higher alcohols has not been established. However, the direct effect of the total content of the esters on the level of the sensory analysis of the two varieties studied was demonstrated. This can be an important economic indicator for a manufacturer who can estimate the sensory quality of the wine only on the basis of chemical analysis and thus estimate the success of the wine on the consumer market.
INTRODUCTION
Products of grapevine are a significant source of biologically active substances with a positive effect on a human health (Snopek et al., 2018a). A wine is considered as one of those products with a long tradition and popularity amongst consumers (Soyollkham et al., 2011; Mlček et al., 2018) . A food made from grapes of grapevine or a food where sensorial or technological attributes can be enhanced by their addition is counted between these products (Boudová Pečivová et al., 2014).
The quality of grape wines and fruit spirits is assessed not only by the results of physico-chemical analyzes but also by sensory assessment of their properties (sensory analysis). From the sensory point of view, the content of flavorings in the food is important for the consumer. Perception of smell is one of the important psychological aspects in eating foods that you remember for a long time unlike other senses. This can be used in sensory evaluation, especially when evaluating foods with a wide range of aromatic substances, such as wine (Lawless and Heymann, 2010).
There are many different flavors for the wine, especially the esters that are formed by the reaction of alcohols and acids. The finished wine has more than 300 different esters. Esters in wine are produced in two different ways: enzymatic esterification during fermentation and chemical esterification during long-term ripening (Jacobson, 2006; Ribéreau-Gayon et al., 2006). There are several factors contributing to the formation of esters during fermentation, such as grape maturity and sugar content, yeast strains used, fermentation temperature, vinification methods, variety, pH of must and sulfur dioxide. Biochemical reactions occurring during maturation and storage may affect the aroma and quality of the wine. The fruit character of the wine can be lost very quickly depending on the storage temperature (Pavelková, 2005 Riesling is an old grape variety with a production of high-quality white wines (Lapčíková, 2017). This grape variety originates from Rhine basin area in Germany. Its flavor may vary from steel-like, in unripe vintages, through peppery, crisply spicy to maturely fresh. Peach, both green and yellow apple, orange, lemon peel, quince, and in softer wines apricot, pineapple, honey, marzipan, almonds and even raisins can be found in its flavor (Kraus et al., 2005) .
From the consumer's point of view, the sensory quality of the wine is very important. Sensory evaluation of wine can be subjective and influenced by many aspects. On the contrary, the rapidly developing analytical methods are objective methods under different circumstances. Based on the correlation between analytical values and sensory evaluation, the sensory quality of the product and the consumer's interest could be estimated. This could become one of the key economic indicators in introducing a given vintage wine into the consumer market.
Scientific hypothesis
Scientific hypothesis is: The overall sensory evaluation of the selected type of wine correlates with the content of aromatic substances (higher alcohols and esters) in wine.
(Correlation coefficient is greater than 0.95).
The aim of the study was to find out the correlation between the total point assessment of sensory analysis and the total content of higher alcohols and esters in selected wine varieties. Wine samples were selected with respect to their comparability -they are made from the same varieties, grapes for their production come from the same vineyard and are made using the same technology.
MATERIAL AND METHODOLOGY Wine samples
In total 10 samples of wine -5 samples of Chardonnay (further marked as CH + respective vintage) and 5 samples of Riesling (further marked as RR + respective vintage) -was used to determine the content of individual aromatic substances. Table 1 shows a description of individual wine samples.
Presented wine samples were of the same grape variety from the same vineyard track and made using the same technology. Grapes come from vineyard track "Horní hory -Pohany", city Bzenec, region Slovácko, area Morava. This vineyard track is one of the most suitable for cultivation of grape varieties, typical for this winemaking region.
Methodology of sensory evaluation of wine
The evaluation of the wine was performed according to the 100 points scale of the International Union of Oenologists UIOE (Kuttelvašer, 2003). The evaluation was carried out by a twelve-member panel of trained assessors with practical experience of seven men and five women. The age of the evaluators ranged from 28 to 71 years. Prior to the evaluation, a short briefing was conducted by the Chair of the Panel to specify the evaluation tasks. Method of aromatic substances content determination using GC/MS Individual aromatic substances content in wine samples was determined using gas chromatography with a mass spectrometer (GC/MS). Used apparatus was GCMS -QP2010 Ultra (Shimadzu, Japan) with Supelco SP MTM -PUFA column sized 30 m × 0.25 mm × 0.25 µm. Each vintage was analyzed three times. The sum of all the monitored higher alcohols found in the sample was used to calculate the correlation. Higher alcohols -isobutyl alcohol, propyl alcohol, pentyl alcohol, isobornyl alcohol, phenylethyl alcohol and n-butanol were found in the samples. The sum of all observed esters that were found in the sample (19 in total) was used to calculate the correlation. 
Statistical analysis
The data were analyzed using Excel 2013 (Microsoft Corporation, USA) and STATISTICA Cz version 12 (StatSoft, Inc., USA). Results were expressed by average ± standard deviation. The correlation between the overall score of the sensory analysis and the total content of higher alcohols and esters in selected wine varieties was determined using the Pearson correlation coefficient.
RESULTS AND DISCUSSION Basic results
The basic results of the sensory analysis of the monitored wines samples and their total content of higher alcohols and esters are given in Table 2 . The table shows the average number of points obtained by sensory evaluation of samples of individual wine samples and the total content of higher alcohols and the total content of esters obtained from chemical analysis of wine using gas chromatography with a mass spectrometer (GC/MS).
As reported by Francis and Newton (2005) and Melherbe (2011), higher alcohols significantly affect the variability of wine aromas (honey, spicy, whiskey, pink and similar scents) at concentrations below 300 mg.L -1 . In the case of higher concentrations (above 600 mg.L -1 ), they can cause an unpleasant aroma of wine that resembles a dissolving agent. Our measured values in our study did not exceed 600 mg.L -1 and are consistent with the total amount of higher alcohols in the 150 -700 mg.L -1 wine reported by Steidel (2010).
According to Farkaš (1983), young wine ranges from 2 to 6 mg.L -1 and older wines around 10 mg.L -1
. On the other hand, Tomanová (2015) reports the measured content of the individual esters in wine at 10 and 100 mg.L -1 , so the total content of the measured esters is higher than that reported by Farkaš (1983). The results measured in this study are in accordance with Tomanová (2015). The reason for this wide spread may be several factors, such as grape maturity and sugar content, yeast strains used, fermentation temperature, vinification methods, variety, pH of must and sulfur dioxide. Biochemical reactions occurring during maturation and storage may affect the aroma and quality of the wine. The fruit character of the wine can be lost very quickly depending on the storage temperature (Pavelková, 2005) .
In spite of the effort to adhere to the strict conditions of the experiment (the same cultivation site, the same agrotechnical technology, the same technological process of production), unconscious increases in the quality of these production conditions (e.g. subconscious improvements in the quality of workers who can gain more experience each year) The results of the sensory evaluation of individual samples of grape wines do not show any significant dependence according to years, which shows the independence of the wine production process in case of possible improvement of production.
Results of sensory evaluation of grape wines in context to the total content of higher alcohols
In the fermentation process, ethanol, carboxylic acids and higher alcohols (the so-called "blooms") are formed in the third phase. Higher alcohols significantly contribute to the bouquet of mature wine. The total content is from 150 to 700 mg.L -1 (Steidl, 2010). The correlation between the sensory evaluation of samples and the total content of higher alcohols was analyzed for the Rheinriesling variety and the Pearson correlation coefficient was determined. The Pearson correlation coefficient was r = -0.8052 and the correlation equation: The results for the Chardonnay variety show that the total score of sensory analysis does not correlate with the total content of higher alcohols in the sample of wine. This fact is again confirmed by the graph in Figure 2 .
Results of sensory evaluation of grape wines in context to the total content of esters
Esters are one of the most important categories of volatile substances in wine and they represent the primary source of wine fruity aroma, namely attributed to derivatives of esters (Pavelková, 2005) . Esters are therefore of great The Pearson correlation coefficient between the sensory evaluation and the total content of the esters r = 0.99571 was found in the Rheinriesling species. From the observed value it is clear that the sensory evaluation of the wine is dependent on the total content of the esters in the samples. This is documented by the graph in Similarly to the Rheinriesling variety, the Chardonnay variety was found to depend on sensory evaluation of wine on the total content of esters in the samples. Given the Pearson correlation coefficient r = 0.99907, this dependence is even more pronounced than for the Rheinriesling variety. This fact is confirmed by the graph in 
CONCLUSION
This study has dealt with the problem of the correlation of wine sensory evaluation with the total content of higher alcohols and esters in wine prepared from the same wine varieties (Rheinriesling and Chardonnay) on the same vineyard under the same climatic conditions and processed using the same production technology in the years 2008 -2012 . The correlation of the sensory evaluation with the total content of higher alcohols has not been demonstrated, as opposed to the direct dependence of the height of the sensory analysis point score on the total ester content. This can be an important economic indicator for a manufacturer who can estimate the sensory quality of the wine only on the basis of chemical analysis and thus estimate the success of the wine on the consumer market.
